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Numerical simulation and experimental study of residual stress in S355J2W+N tangentially tube-plate T-joint
WEI Wei'?, LI Yu-jiang®, SUN Yang'?, YANG Xin-hua'?

(1.Dalian Jiaotong University, Dalian 116028, Liaoning pro., China; 2.CRRC of TANGSHAN Co., Ltd., Tangshan
063000, Hebei pro., China; 3.Liaoning Key Laboratory of Welding and Reliability of Rail Transportation
Equipment, Dalian Jiaotong University, Dalian 116028, Liaoning pro., China) P30-34

Abstract: The tube and plate T-joint was one of the most common used forms of joints in the bogie frame of a rail
vehicle. Various types of suspension brackets were connected to the cross beam through the joint form. The welding
quality of the head directly affected the stability and load bearing of the bogie ability. In this paper, the 355 low alloy
steel was used as test material. Using SYSWELD finite element software and combined with the thermo-mechanical
coupling characteristics of multilayer welding, the residual stress of tangential welding of the T-joint on the tube and
plate was coupled and calculated. X-ray diffraction method was used. The post-welding residual stress of the tube and
plate tangent multilayer welding T-joint was tested. The comparative analysis simulation and experimental results
showed that the results were in good agreement with each other and provided a method basis for achieving process
optimization design. For transverse residual stresses, the maximum residual stress occured near the welding toe, and
the transverse stress perpendicular to the direction of the welding presented a tensile stress at the center of the
welding and a compressive stress on the side of the tube facing away from the welding, for longitudinal residual
stress, the maximum residual stress also appeared near the welding toe, with a maximum at the center of the
welding, and then gradually decreased along the direction perpendicular to the welding.

Key words: tangentially tube-plate T-joint, residual stress, multi-layer welding, finite element method

Study on P-S-N fatigue life of welded joint of A600SA-T6 aluminum alloy

WANG Yuan-fei', SUN Hai-rong', ZHU Zhong-yin*, YU Jin-peng'?

(1.Technology Research Center, CRRC Tangshan Co., Ltd., Tangshan 063035, Hebei pro., China; 2.Key Laboratory
of Advanced Technologies of Materials in Ministry of Education, Southwest Jiaotong University, Chengdu 610031
Sichuan pro., China) P41-46

Abstract: According to the statistical analysis method of fatigue test of aluminum alloy materials, the P-S—N fatigue
curves of A6005A -T6 aluminum alloy welded joints were obtained for both smoothness samples and samples with
height. Based on this curve, the reliability of experimental data under different stress levels were analyzed, the pros
and cons between the S—N curve and the P-S-N curve were discussed. The results of the study showed that if the
design and lifetime estimation were performed with a high-survival, high-confidence P-S—N curve, the results would

be more conducive to safety.

Key words: A6005A-T6 aluminum alloy, welded joint, S-N curve, P-S-N curve

Research on simulation welding experiment (training) platform based on virtual reality

SONG Jin-hu

(Shandong Transport Vocational College, Weifang 261206, Shangdong pro., China) P72-74

Abstract: A set of simulation welding experiment (training) platform was designed, the hardware included welding
platform, control host, simulation welding torch, video glasses and so on. The software included teaching module,
simulation training module and training result evaluation module, which enabled the trainees to carry out efficient
training of welding skills in the “virtual reality” environment of high simulation. The platform provided a variety of
different workpiece form selection, so that the trainers could practice different welding forms and welding positions,
the system had simple operation and a full range of vision, and was a set of efficient and multifunctional simulation
welding experiment (training) platform for the school and some training institutions.

Key words: virtual reality, simulation welding, experiment (training) platform, research



